Effects of acute and repeated restraint stress on endocannabinoid content in the amygdala, ventral striatum, and medial prefrontal cortex in mice.
Endocannabinoid signaling has been implicated in habituation to repeated stress. The hypothesis that repeated exposures to stress alters endocannabinoid signaling in the limbic circuit was tested by restraining male mice for 30 min/day for 1, 7, or 10 days and measuring brain endocannabinoid content. Amygdalar N-arachidonylethanolamine was decreased after 1, 7, and 10 restraint episodes; 2-arachidonylglycerol was increased after the 10th restraint. A similar pattern occurred in the medial prefrontal cortex (mPFC): N-arachidonylethanolamine was decreased after the 7th and 10th restraints and 2-arachidonylglycerol was increased after the 10th restraint. In the ventral striatum, the pattern reversed: N-arachidonylethanolamine was increased after the 10th restraint and 2-arachidonylglycerol was decreased after the 7th restraint. Palmitoylethanolamide contents changed in parallel with N-arachidonylethanolamine in the amygdala and ventral striatum. A single restraint episode did not affect the activity of fatty acid amide hydrolase (FAAH) in any of the brain regions examined. After the 10th restraint, both V(max) and K(m) for N-arachidonylethanolamine were increased in the mPFC; while only the V(max) was increased in the amygdala. On the other hand, the V(max) of FAAH was decreased in ventral striatum after the 10th restraint. After the 10th restraint, the maximum velocity for 2-oleoylglycerol hydrolysis was increased in mPFC; no other changes in 2-oleoylglycerol hydrolysis occurred. Repeated exposure to restraint produced no changes in CB(1) receptor density in any of the areas examined. These studies are consistent with the hypothesis that stress exposure alters endocannabinoid signaling in the brain and that alterations in endocannabinoid signaling occur during habituation to stress.